Synaptic plasticity and AMPA receptor trafficking.
Alterations in neuronal activity can elicit long-lasting changes in the strength of synaptic transmission at excitatory synapses and, as a consequence, may underlie many forms of experience-dependent plasticity, including learning and memory. The best-characterized forms of such synaptic plasticity are the long-term depression (LTD) and long-term potentiation (LTP) observed at excitatory synapses in the CA1 region of the hippocampus. It is now well accepted that the trafficking of AMPA receptors to and away from the synaptic plasma membrane plays an essential role in both LTP and LTD, respectively. Here we review current models of AMPA receptor trafficking and how this trafficking may be regulated at the molecular level in order to produce the observed changes in synaptic strength. We also review recent work from our lab suggesting that synaptic plasticity in the mesolimbic dopamine system may contribute importantly to the neural adaptations elicited by drugs of abuse.